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911} HNF-1 a ^-^}9] ^ 7} tj-*g ^ (single nucleotide 

polymorphism)* ^th^b tt #31-2.^ s. ^ #^<i ^tb ^A^, 
^ ^^Jl 1^ 1699*1 ^7) AS] t±t£s§ w.^ cci, ^<lwi5:3^ 29«1 <g 7l T» 

#ell^El£L^ #iL*ll-I- i^Hs}^ ?ASr ^^SLS. *14. 
5. 1 

^^^71^-^^, HNF-1 or, M0DY3 
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<4> 



1020020056229 # * <^ >: 2 002/ll/28 

^3.-$: ^^7)^^^ HNF - 1 a -fr^*}- ^o)^) ^ ^ efaH^ 

^°]^]{A variant of HNF- la gene having novel single nucleotide polymorphism and a 
variant protein encoded by the same} 

£ 2^ ^ »vt^ HNF-1 a- #<£w|ol ^7l7> o]E£ 8 A 31*r*Rr Tfl^- DNA 

-a. 1699^ <g 7 ]7f a^I 4^ ^ £^ ^<£»Ul3^ 29«i 

7|7 r Ttl 4^ ^# It^U, A^^jr ! g:- 3 o] Ai<lo11 7flA]€ 107]] ^ 
^ ^31-2-3 :E.# if^}^ ^xy ^ ^ ^ojcf. 

S^H 4^ ^4 V* + # W 7 r ^# W* }7] flsH p C R^ -fr*d4 
3 ^H^*^ #^7^2:4^ (SSCP: single strand 

conformational polymorphism) ^flA-} -ff*J4 ^oK^^^ol cr^ 4^)1- ^of 
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-R-« 0 ><y-# ^a]^ 530.5. o & v^^| BRCA o-^^H) tfl^V -R-#*> PCR ^ «7lAi<g 

M0DY3 ^r^h^ *112^ ^9] fsY Jf-g-o] M0DY (maturity onset diabetes of 

the young) ^-jr -fr^l?]^ -fr*}*)- ^2] ^14^^. M0DY3 -R-*l*Rr ^)2^ 
10-30% =L o]^6\]a] Qo]o_i ^ o. s c^^^lJl %lcf(Matschinsky & Magnuson, in " 

Molecular Pathogenesis of MODYs", Karger , 1998; Yamada "Identification of 
mutations in the HNF-la gene in Japanese subjects with early onset NIDDM and 
functional analysis of the mutant proteins", Diabetes 48:645, 1997; Yoshiuchi 
"Analysis of a non-funct ional HNF-la (TCF1) mutation in Japanese subjects with 
familial type 1 diabetes", Human mutat ion 18:345, 2001; n]-^--^ ^l6,187,533s; 
W098 11254) . 

ZL&K, tH^oflAi *±JL$_ M0DY3 -ff^r ^^l^ tr ^ ^(^°r ^1 

1091, ££r *fl2<§ ^-i^H Hepatocyte nuclear factor-la 

-n-^*} ^Hl tfltr 91^, «fSj*], 23:793, 1999^)^1 x)^*} Q , o]s. - 

t§ 71^-^ ^ *U^3] 7 m ^ £-<>HH jO^jt clef. Ji-^ *l^o]^ 

jz-^-i: #°1§ nfl, M0DY ^>-i-oll^ Jl-o-*]- M0DY3 -fi-*!*} ^^ll- 
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<8> HVt^O^ £L^£_ A 0 > 7 ] Afl^-g- l-O^Ol-i- jd.jfl.g. i^f^ 107fl Ol^j-O^ ^ ^ 

<11> JE^T, S.^^- #71 *!)# l-^^ojofl afl^^fe. oj-u] #^ 1 S c 'l7> i^- 

€ ^^1, 37fl o^l^Al-o. o]^> HNF-la #e)^E] 

<12> ^ t^fil £ 4^ ^-71 *>j# Sfl^Kr ^>>nl^AV #<g^oim 

^ #-g-] 

<13> a. i^cq cj^c. a^^s io] 1699 a] <g 7 ] A ^ cf^Aj ^(polymorphic 

site) SE^r 3 o] 2 9»] 7] T^l ^fl* ^I^S 1 i&^r 3^1 

A^ofl 7flAl5l 107fl ol#c} -.a^^tr tr^ aJ- 7 | -^e^^co) £ 

<14> # 7 ) ^a> ol>g^ ^^Jr 1^ jeggaj 7 ] A o) cj.<§# ^<5>JI, A] ^ «j 

Jr 1^1 A-^ofl 7 flA]^ 1071] ol#o^ rr#e^H]jEL# i^-*>^ ^o]^ ^om- 

it ^-s]^, HNF-la -B-^i7> zl 7>^l£ i^r}. w>^-3l§> 7 ls^ ; #7l A-]<g»lJr 10] X] 
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<15> 



<16> 



<gofl 7 lH=} 107fl ol^Vo]jl 1007fl o]t}S^ 034,71 - #efl ^^c 5c- ZL #SLaj) o] J7 , d 

w|-^-^S>7lS.^ 107fl ol-y-olJl 5071] o] ^ ^ o] , 7}^ H}^*} €r}7l S^r 107fl o] # 

207fl o]t}9] ^o)4. a o V 7 ] W-^i- OjS. cjjgo] ^-^ofll4 ^ Ol 

4. ^-71 ^^V cj^o] ^^Sl *1<g£r, *^ ^ *\<£°] i^- 

SI. <^7l A]<go] ofl 







10 


c cac ate ccc 


c etc cac ate 




ac ate ccc ag 


15 


etc cac ate ccc age 


acc acc etc cac ate 




ate ccc age cag gac 


20 


acc etc cac ate ccc age ca 


ag gee acc acc etc cac ate 




ate ccc age cag gac cct gc 


25 


acc acc etc cac ate ccc age cag g 


a tct cag gee acc acc etc cac ate 




ate ccc age cag gac cct gee ggc a 


30 


gee acc acc etc cac ate ccc age cag gac 


gca tct cag gee acc acc etc cac ate ccc 




cac ate ccc age cag gac cct gee ggc ate 


50 


gca tct cag gee acc acc etc cac ate ccc age cag gac cct gee ggc at 


100 


tec agt gag tec ggg ctt cac acg ccg gca tct cag gee acc acc etc cac 



<17> 



<18> 



a : 4^ ^71!- q-^Hfit)-. 

31 th ^7} ^l^s 3$] 7Ha1£ 107 fl o)^*) <£4=-*\ ^fr#efl^Bl =1- 

i^Kr 3£^cf. A^ai^. 30. ojTj. HNF-1 a £] <*\± 8^ 9 

<19> S *v, #71 DNA, RNA JE^r PNA<H ^ , ^^7]-^ oj^j-t^o] «g 
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(polymorphism)"^ -fi^S^o. S ^^vflofl^ 2°l#Sl 

^ *1 (locus) °}*\. ti>^-^*V n>^^ ^e«s} ^oflA] 1% °l A o\ c]^- ^r^^lS.^ 10% 

21*1, *5lJlTf#efl^.E]=^ A^wlJ: I699«i <*7) 

7} A91 t^g^ ^ iE^ ^<gi£jr 30^ 29 «1 ^7)7} T°A tf<§^ «-<^ i^j-ji, *\ <g 

tflU^ ^-^^(allele-specific)"^^ ^ cfl^^^o]] ^-o]^ o.^ ^s^r^ ^ s] 
D 1W. ^11- 1-^, ^"71 a^u^ 1^ 1699 ^ ^7)7} A«el ^^71 cj-^(SNP)# ^^a- 

^ <^ ^£ ^ *\o]t=l i5° c ^i*>ofl^ iL-f- ^^jslcf. ^11- #d1, 5xSSPE(750mM 

NaCl, 50mM Na Phosphate, 5mM EDTA, pH 7.4) ^ 25~30°C^1 2^^°} tfl^:fj S. 

M. l^oflAi "^^Jl"^ $SLS-, mY°] #1±>£ 7>rt-ofl A}<g 

-^o^c^ - 01^ #^Jl^f#5lliE]^# £H*ltf. °] 3 ^ JEUsLtiofl^ Nielsen 

^, 5c/ei2ce 254, 1497- 1500 ( 199 1H1 7l*fl^ ^a}^ i^-^q.. M. H Si 

^-^7} ^fl<5M, T5> ^^^o.s^-e^ -H-efl*! DNA ^^^^ ^ s^-u)-, 
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£^3j- 7 0 VSlofl ol^A-} -Oo^*V ^Olt i^, ^ t}^o\] o> ^A^^c^. 

•£^3- ^>°1# -ff 1 ^ *r 5^. £ a o v 7] Si uH nfl^^ ^#s>7l a] 

SH 5-7] 3# y o Vl 3» 0 l S^M, DNA °l-g-*> aj-^^l^ DNA ^ 7l^ofl n]Bl 

*§eJ)3. ^£ 

^7.fl)*HH ^^SL^B] DNA 7flA]^ o.^ ^-g-^- ^ ^:^7>^ #iilJi^f# 

U K -f-# 15 tfl^l 30 Tf#efl^.El^olcf. ^-o. s^ol^ £-7}^ °Jo>^ 0.5. ^2]- <?>^ 
& ^^^1-71 ^*fl^ ^ -gr^l- US. flcf. HiSM^ A^ 

^-^>7il #iL3^ ^^^4- ^V^olc^o) ^j-cf. 

#7l ^s^-oloji^ ^ 3' m-cfol ^1^:2. 1^1 1699*1 <$7]7} A*?] ^ *| <g 

«is 3^1 29«i ^7171- T<y ^l^Kr ^Jo] hI-b^s-}-!}. Aj- 7 ] xr^oj^ 

4*8^ S^}^ S.^ DNA°ll ^71 ^e)-ol^7> ^t!- #^-§- _^ol 
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^ ^* 0)^0] Af^-slcf. ^iofl o^^H ^^ol^^«.^ av # o] o] fe 

<24> ^^21 A^W}Jr 1699 ^ 4^ JjLj^ A-^igJr 30] 

29«i 4^ Jf$m *r*l*r^ ^711- ^*Hr £3l«- ^ tr^r. °1 

sit!: y o v ^^ ^ ^^^Is^-E^l Tfl^ DNA iE^r RNA^- ^ ^* ^sl^rfe ^ °1 

^-^^1 A oM ^^r^, -HI^Sl 1^ 1699«i 4^ ^<i«}J: 

3^1 29*1 4^ ^7l# ^*Hr ^7111- iW<^ °l-f^ - 014. ^ 

^jq-, #7] A-l^aJjL 1^ «-^o^ A ^ol G T^€- ^7lol7lM- ^-71 *\<&# 

J: 3^1 4^ -^-^sl A-l<io] c oj^o] 4^. ^H^, MODY^ 7}^o] Tgo- ^0.5. 

^ $14. ^7HlAi <*7H<1^ ^o. -f-^H_OS A>-g-5l^ <^1# #13, Ul4 

^- A l ^ (dideoxy method) (Sambrook -§- , Molecular Cloning, A Laboratory Manual (2^-, 
CSHP, tMV 1989)) J§-o) A}-g-H ^ 7}^-^ 7l7l# A>-g-^- ^je 544. 

<25> ^^l <^7i HNF-1 a #5l^El^. i£o]^ n #33^ a-1^»1^ 2^1 567«i o]- 

D l^°l °1^ Or D l^, yf^^lS^r ^li^olA]o] o>nl^A> t}?gAj «. 

^# a^>Jl, ^^^^2^1 ^<gjg.«- E :| -ft-e^Kr 107fl oj^-o) o^l^ 

^>* SL^Vtt 53* ^'l^^oll 4^ «>S1- ^-ol, # 7 ] HNF-1 a 

#5^^]El= ^o^l t£^r H 567«] ^1 *H ^(Val) tfl^Hl ^^^(Ile)AS 

<26> ^ ig}-^ t^J}^ «-^h o V^ A-l<g^^ 29] 567*1 0> D 1^AV^ ^<5>^ cfTjll- 

i«-*Kr 53* ^^AS *lr4. ^7] o>nl^A]- ^*Hr 
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£]^r ^, sH*^ N Sfe C ^ ^7l^<g ^ wj-^ BE^ MS/MS, MALDI-TOF 

<27> o)*]-, .S. ^Al^l- t^t} ^Ml^Tfl -M^tb^. ^M", oj-S. AJaH]^ 

<28> -^*H] 

<29> ^ ^Al^oflA^ ojA o v*v^ M0DY ^A^-S, ^} 97^°-5.^-&i ^ 

<*> AjSl- *fl3*M, Tfl^- DNA» -g-^tr ^, 107fl<^ M0DY3 -fr*!*} ^ 0 Jl£ -f^ 

1- =5^H 1*^-8: aJa^o.^ M0DY3 -fr^}^ ^^11- 

<so> ^AlojU : ol?> HNF-1 g jfcgjzfcg] 10^ ^ DNA^I 

<3i> 97^ o) z}- ^-a>S-?-b^| ^<*-i- ^sl-JL, c^y-Ei QIAGEN 7lM(QIAGEN; 

^}-§-*H Tfl^- DNA# ^, 107fl^l M0DY3 PCR -§-^(^2)^: o] 

-g-^M ^^s>^cf. PCR ^ ^d^r 2L7}^ 5-g-(95°C)^r <3^(final extension) 

^ 3^-(72°C)ol jl, tg^ SO^OS'C)/^^^ 15^(62°C)/<?1^- 30^(72°C) SO^H^^, 

<32> ^>7l S3^ H eM^oil a} ^tHr 1 ^&)- 0 H (forward primer) T7 ^^££l 

^iKtaatacgactcactataggg)*, ^ u o v ^ S5} 0 H (reverse primerHl^ T3 HS£E] 
'HI (gtaaccctcactaaaggga)^r 5"^^:^ ^7>a]^1 ^o]^4(^ : cfl*l^ 
*1| 2001-80909 3L) . 

<33> ^2. PCR ol-g- -§-^3^ 3^ 

30-12 



1020020056229 



#^ 2002/11/28 







DNAse, RNase-free water 


12.8 


dNTP mix(2.5mM A ^#511-2-^ 2.) 


2 


lOx Taq polymerase 


2 


ne).o)Dl i5fo|^ lOpmol) 


2 


DNA(100~1.0//g) 


1 


Taq polymerase(5-n-MS/^e) 


0.2 



<35> S3. M0DY3 -fV^*]-^ A r-§-^l PCR S^ 0 ]^ 





Mody 3 promter sense(T7) 


taatacgact cactataggg tggccgtgag catcctctgc c(^i 


Mody 3 promter ant i sense(T3) 


fta4c"c<^ca ctaaagggac gtgggttgcg 1 1 tgcctgcOl 


Mody 3 exonl sense(T7) 


^ia4§^gact cactataggg cgtggccctg tggcagccgaOi H 


Mody 3 exonl ant i sense(T3) 


g^aja^ctca ctaaagggag ggctcgttag gagctgagggOl 91 


Mody 3 exon2 sense(T7) 


r^aira^gact cactataggg cccttgctga gcagatcccg tc( 


Mody 3 exon2 ant i sense(T3) 


gla4eiS:Sa ctaaagggag ggatggtgaa get tccagcc( A i 


Mody 3 exon3 sense (T7) 


^a^iigact cactataggg gcaaggtcag gggaatggac 


Mody 3 exon3 ant i sense(T3) 


gtaaccctca ctaaagggac gccgttgtac etattgeact cc 


Mody 3 exon4 sense (T7) 


taatacgact cactataggg ggctcatggg tggctatttc tgc 


Mody 3 exon4 ant isense(T3) 


gtaaccctca ctaaagggac gtgtcccttg tccccacata cc 


Mody 3 exonS sense(T7) 


taatacgact cactataggg tgetgaggea ggacactget tc 


Mody 3 exonS ant isense(T3) 


gtaaccctca ctaaagggat acaagcaagg acactcacca gc 


Mody 3 exon6 sense(T7) 


taatacgact cactataggg cccggacaca gcttggcttc c 


Mody 3 exon6 ant i sense(T3) 


gtaaccctca ctaaagggaa tccccaccag cttaccgatg ac 


Mody 3 exon7 sense(T7) 


taatacgact cactataggg caggcctggc ctccacgcag 


Mody 3 exon7 ant i sense(T3) 


gtaaccctca ctaaagggag gggctctgea getgagecat 


Mody 3 exon8 & 9 sense(T7) 


taatacgact cactataggg ggcccagtac acccacacgg g 


Mody 3 exon8 & 9 ant i sense(T3) 


gtaaccctca ctaaagggag ggcagggaca gtaagggagg 


Mody 3 exonlO sense(T7) 


taatacgact cactataggg gccttgtttg cctctgcagt g 


Mody 3 exonlO ant isense(T3) 


gtaaccctca ctaaagggag gccatctggg tggagatgaa g 



<37> ^s.^ zi-zvo] a>o-^ QiAquick A}-g-*H 3*fl^Sack 3*fl£ A # 
<38> ^_aH12 : M0DY3 jfcgjghg] £M Sbs: 

<39> ^*\}^ i07fl^ M0DY3 <^°11 tfl^ ^e}°H«- ^f-g-^H, ABI PRISM BigDye 

terminator cycle sequencing ready reaction ?1 S(Appl ied Biosystem, ^^^.S. 

^7lA^«-^ PC R# ^, ^^m^r. ?h S.^-o\v) 
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= 95°C<HH 5§ cj-o. 4r ^^o)l ^tifs ^-e ABI PRISM 

3700 Genetic Analyzer (Appl ied Biosystem, *|<l^-g- n^^r?^. 

<40> ^_*H13 : M0DY3 -fr?^>^ iflol 

<4i> A^^-^j ^sf <£o^ DNA NCBI^I dlolEiuHoliofl oi^ ^H^-n}- a]jiis> 

°i DNAstar S5.ZL^ (DNASTAR, Inc. ^l-g^}^ ^l-fr ^HW. 

<42> zl <^«]-^<?I x\}2^ 97^ ^> S «-Ei *fl4^ ^<s».o 

£-5^ DNAS^- -a-2fl*V M0DY3 -^-^i^ ^ 107fl^ oj|£ a] <g 4^0] ^>6fl 7}) 

^, °1 ^f5.JfEi ^-eflt!: M0DY3 -fr^*}^ 9«i^^^ 1699*1 ^ G7> AS. ^o]^ ^oj 
^ 5^^(511). SEtK M0DY3 elsM a]-^ v^a]- a^$] 567*1 ^ 

(Val)-fir ^^olAl( Ile )S ^ aISa^^I^ 2). 

<43> ^*H14 : M0DY3 -S-^*)-^ 91 m^- ^-^-^ ^7l>|^^-Aj 

<44> ^Al^i ^ 3 ofl q-Efv£ yj-^^ A}-^}-^ , HNF-1 a ^ ^-g:^ 

^*>atcr. £M ^A, l^Z) &x}sL^] Afls£ #<^^o|7l- ^-TiSl^cf. HNF-1 a ^ <*) 
£ 8^1- 9^}°H ^*l*Rr 01 8 <^ 29«1 ^7l C7> TS. #o}5] 3}^ ^-^^>^cf(i2). 
<45> c-l^Tll ^--^ ^} ^ MODY §17} tR"*H>H 5]^>7fl M-E}-^ MODY 

7} ^ir^ 10%» Z}^ O-BAo]^^ ^ « £ f l4E}tfl^ ^O.^. ^€^f. 

MODY ^rSofl cflt!" *MIH ^7} oJJfLo^o) ijj-c}.. 
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<46> £ ^^t MODY ^ « 0 l-^ofl Jl^t^^S. <>l-g-€ ^ & 

<47> £ Cfl^^^ -l|ol3 ^-^j7^s.eflO.E]=ofl o^g:>^, MODY ^^Sl ^ U o V ^ 

<48> a. o]^V HNF-1 (2 zl ^V^, MODY 

<49> -g. i£tgcq ^wjj^ol «.^y o l-^o]l o^}^, 3gEl£ -g-^j.g- -^}<^ MODY ^ 
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13^8" 11 

12] I699«i <%7} AS1 ^ *i<iBiJL 3^1 29«i <g7] t±% 

^ ^» S^Kn, ^^jr i 3 ^ Ai^S-^-E^ ^-sfl^fe 107fl ojAVo^ - 

SiSfl-SLElS-S i^-S>^ ZL£) ^-H^l. 

2] 

*fll*<H] Sl^H, ^II^JL 1^ 1699«i ^7)7} C T°luL, >H<g«}jr 30] 2 9«i <3 

7l7> A S=*r G«?l 3^ ^-^^.S tt^ ^ #iL*fl. 

3] 

aflllHl ^7} 10 100 7fl °l A o V ^ Tf-t31M=!- 

H2] #jt£*fl. 

4] 

all 1*8" 31 ±r ^]2%>^| i&^r ^ ^Ji^S}- ^sj-^Kr tfl ^ € ^°1^ # 

[^^-^ 5] 

all4%Hl 5^1, ^S.y.<y 3# ^HJAS tfl^^ ^13 Ji^r#ell^El 
6] 
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7] 

^6*<H1 SU^H, ^7} H^o^o] 3 - m-^o] aV 7 ) igogo] ^tgsg 
3* *}*= 3^ 

8] 

^^^iS 13] 1699*1 ^fl 5£^ ^i<l*iJL 33] 29*1 t±qs$ -¥-fl« *>*l*Hir 

9] 

*H8*<M1 5a<^M, #7l 1699*1 <$7]7} Ao)7]^ #7} 29*1 <*7}7\ T©1^, M0DY1- -R- 
W 7B^o) ^ ^-^i^>S 5J^r -if-^iLS «^<J] 

10] 

^l^ii 2^] 567*1 oVnl^AV cj-^^ *-o]^ S.Qf>\3L, *\<&#S.2£\ °}v\±<& ^ 1 
°il 7JM^ 37 fl ojAj-o] ol-Dl^A]-^- XW^r 917} EW-la #^^B)S. ^ojxfl 5E 

11] 

afllOlH &<>H, A oM 567*1 ^nl^AV^. o]^s.olA]o] ^ ^^o £ ^ o]^V 
HNF-la t5l|El£ *i<^] i&^r H 
[3^*8" 12] 
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30-17 



1020020056229 #^ 2002/11/28 

13 t 1 * 131 
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[£ 1] 

IGAGGCCTGGG ACTAGGGCTG TCAGGCACGT TTGCCACGTC TGCCCCTCTC| 
< 8 

TCCCCTGCGG ccagI ccctct acagccacaa gcccgaggtg gcccagtaca 

CCCACACGGG CCTGCTCCCG CAGACTATGC TCATCACCGA CACCACCAAC 



CTGAGCGCCC TGGCCAGCCT CACGCCCACC AAGCAG lGfAA GGTCCAGGCd 

[TGCTGGCCCT CCCTCGGCCT GTGACAGAGC CCCTCACCCC CACATCCCCCj 

< 9 

GGGCTCAGGA GGCTGCTCTG CTCCCCCAG| G TCTTCACCTC AGACACTGAG 

GCCTCCAGTG AGTCCGGGCT TCACACGCCG GCATCTCAGG CCACCACCCT 

CCAC |ATC| CCC AGCCAGGACC CTGCCGGCAT CCAGCACCTG CAGCCGGCCC 

Val -► He >| 

ACCGGCTCAG CGCCAGCCCC ACAG |GTGAGA GGCCCTGGCT CCACCCCCTd 



CCTTACTGTC CCTGCCCCCT TCCATGTTGG TCCCACCCCT TCTGTTGCTG 



TCCGTCACTG TGGGGCTGTG CATGCAGCAG GCCTAGGGCT 
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15. 2] 

IGAGGCCTGGG ACTAGGGCTG TCAGGCACGT TTGCCACGTC TGCCCCTCTd 



8 



fTCCCCTGCGG CCAGj CCCTCT ACAGCCACAA GCCCGAGGTG GCCCAGTACA 



CCCACACGGG CCTGCTCCCG CAGACTATGC TCATCACCGA CACCACCAAC 



CTGAGCGCCC TGGCCAGCCT CACGCCCACC AAGCAG |GTAA GGTCCAGGCC 



°Je^ 8 



[TGCTGGCCCT CCCTTGGCCT GTGACAGAGC CCCTCACCCC CACATCCCCC 



(C -> T) 



9 



GGGCTCAGGA GGCTGCTCTG CTCCCCCAGl G TCTTCACCTC AGACACTGAG 



GCCTCCAGTG AGTCCGGGCT TCACACGCCG GCATCTCAGG CCACCACCCT 

CCACGTCCCC AGCCAGGACC CTGCCGGCAT CCAGCACCTG CAGCCGGCCC 

H 



ACCGGCTCAG CGCCAGCCCC ACAG|GTGAGA GGCCCTGGCT CCACCCCCTC 



CCTTACTGTC CCTGCCCCCT TCCATGTTGG TCCCACCCCT TCTGTTGCTG 



[TCCGTCACTG TGGGGCTGTG CATGCAGCAG GCCTAGGGCTl 



<110> Samsung Electronics Co. Ltd <120> A variant of HNF-la gene having novel 
single nucleotide polymorphism and a variant protein encoded by the same < 

160> 23 <170> Kopatentln 1.71 <210> 1 <211> 1896 <212> DNA <213> 
Homo sapiens <220> <221> CDS <222> (1)..(1893) <223> amino acid sequence of 
HNF-la <400> 1 atg gtt tct aaa ctg age cag ctg cag acg gag etc ctg gcg gec ctg 
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48 Met Val Ser Lys Leu Ser Gin Leu Gin Thr Glu Leu Leu Ala Ala Leu 1 

5 10 15 etc gag tea ggg ctg age aaa gag gca 

ctg ate cag gca ctg ggt gag 96 Leu Glu Ser Gly Leu Ser Lys Glu Ala Leu He 

Gin Ala Leu Gly Glu 20 25 30 

ccg ggg ccc tac etc ctg get gga gaa ggc ccc ctg gac aag ggg gag 144 Pro Gly 

Pro Tyr Leu Leu Ala Gly Glu Gly Pro Leu Asp Lys Gly Glu 35 

40 45 tec tgc ggc ggc ggt cga ggg gag ctg get gag ctg 

ccc aat ggg ctg 192 Ser Cys Gly Gly Gly Arg Gly Glu Leu Ala Glu Leu Pro Asn 

Gly Leu 50 55 60 ggg gag 

act egg ggc tec gag gac gag acg gac gac gat ggg gaa gac 240 Gly Glu Thr Arg 

Gly Ser Glu Asp Glu Thr Asp Asp Asp Gly Glu Asp 65 70 

75 80 ttc acg cca ccc ate etc aaa gag ctg gag aac etc age cct gag 

gag 288 Phe Thr Pro Pro He Leu Lys Glu Leu Glu Asn Leu Ser Pro Glu Glu 

85 90 95 gcg gee cac cag aaa gee gtg gtg gag 

ace ctt ctg cag gag gac ccg 336 Ala Ala His Gin Lys Ala Val Val Glu Thr Leu 

Leu Gin Glu Asp Pro 100 105 110 

tgg cgt gtg gcg aag atg gtc aag tec tac ctg cag cag cac aac ate 384 Trp Arg 

Val Ala Lys Met Val Lys Ser Tyr Leu Gin Gin His Asn He 115 

120 125 cca cag egg gag gtg gtc gat acc act ggc etc 

aac cag tec cac ctg 432 Pro Gin Arg Glu Val Val Asp Thr Thr Gly Leu Asn Gin 

Ser His Leu 130 135 140 tec 
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caa cac etc aac aag ggc act ccc atg aag acg cag aag egg gec 



480 Ser Gin His 



Leu Asn Lys Gly Thr Pro Met Lys Thr Gin Lys Arg Ala 145 



150 



155 



160 gee ctg tac ace tgg tac gtc cgc aag cag cga gag gtg gcg 



cag cag 



528 Ala Leu Tyr Thr Trp Tyr Val Arg Lys Gin Arg Glu Val Ala Gin Gin 



165 



170 



175 



ttc acc cat gca ggg cag gga ggg 



ctg att gaa gag ccc aca ggt gat 



576 Phe Thr His Ala Gly Gin Gly Gly Leu He 



Glu Glu Pro Thr Gly Asp 



180 



185 



190 



gag eta cca acc aag aag ggg egg agg aac cgt ttc aag tgg ggc cca 



624 Glu Leu 



Pro Thr Lys Lys Gly Arg Arg Asn Arg Phe Lys Trp Gly Pro 



195 



200 



205 



gca tec cag cag ate ctg ttc cag gee tat gag 



agg cag aag aac cct 



672 Ala Ser Gin Gin He Leu Phe Gin Ala Tyr Glu Arg Gin 



Lys Asn Pro 



210 



215 



220 



age 



aag gag gag cga gag acg eta gtg gag gag tgc aat agg gcg gaa 



720 Ser Lys Glu 



Glu Arg Glu Thr Leu Val Glu Glu Cys Asn Arg Ala Glu 225 



230 



235 



240 tgc ate cag aga ggg gtg tec cca tea cag gca cag ggg ctg 



ggc tec 



768 Cys He Gin Arg Gly Val Ser Pro Ser Gin Ala Gin Gly Leu Gly Ser 



245 



250 



255 



aac etc gtc acg gag gtg cgt gtc 



tac aac tgg ttt gee aac egg cgc 



816 Asn Leu Val Thr Glu Val Arg Val Tyr Asn 



Trp Phe Ala Asn Arg Arg 



260 



265 



270 



aaa gaa gaa gee ttc egg cac aag ctg gec atg gac acg tac age ggg 



864 Lys Glu 



Glu Ala Phe Arg His Lys Leu Ala Met Asp Thr Tyr Ser Gly 



275 
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280 



285 



ccc ccc cca ggg cca ggc ccg gga cct gcg ctg 



ccc get cac age tec 



912 Pro Pro Pro Gly Pro Gly Pro Gly Pro Ala Leu Pro Ala 



His Ser Ser 



290 



295 



300 



cct 



ggc ctg cct cca cct gec etc tec ccc agt aag gtc cac ggt gtg 



960 Pro Gly Leu 



Pro Pro Pro Ala Leu Ser Pro Ser Lys Val His Gly Val 305 



310 



315 



320 cgc tat gga cag cct gcg ace agt gag act gca gaa gta ccc 



tea age 



1008 Arg Tyr Gly Gin Pro Ala Thr Ser Glu Thr Ala Glu Val Pro Ser Ser 



325 



330 



335 



age ggc ggt ccc tta gtg aca gtg 



tct aca ccc etc cac caa gtg tec 



1056 Ser Gly Gly Pro Leu Val Thr Val Ser Thr 



Pro Leu His Gin Val Ser 



340 



345 



350 



ccc acg ggc ctg gag ccc age cac age ctg ctg agt aca gaa gee aag 



1104 Pro Thr 



Gly Leu Glu Pro Ser His Ser Leu Leu Ser Thr Glu Ala Lys 



355 



360 



365 



ctg gtc tea gca get ggg ggc ccc etc ccc cct 



gtc age acc ctg aca 



1152 Leu Val Ser Ala Ala Gly Gly Pro Leu Pro Pro Val Ser 



Thr Leu Thr 



370 



375 



380 



gca 



ctg cac age ttg gag cag aca tec cca ggc etc aac cag cag ccc 



1200 Ala Leu His 



Ser Leu Glu Gin Thr Ser Pro Gly Leu Asn Gin Gin Pro 385 



390 



395 



400 cag aac etc ate atg gee tea ctt cct ggg gtc atg acc ate 



ggg cct 



1248 Gin Asn Leu He Met Ala Ser Leu Pro Gly Val Met Thr He Gly Pro 



405 



410 



415 



ggt gag cct gee tec ctg ggt cct 



acg ttc acc aac aca ggt gee tec 



1296 Gly Glu Pro Ala Ser Leu Gly Pro Thr Phe 
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Thr Asn Thr Gly Ala Ser 420 425 430 

acc ctg gtc ate ggc ctg gec tec acg cag gca cag agt gtg ccg gtc 1344 Thr Leu 

Val He Gly Leu Ala Ser Thr Gin Ala Gin Ser Val Pro Val 435 
440 445 ate aac age atg ggc age age ctg acc acc ctg 

cag ccc gtc cag ttc 1392 He Asn Ser Met Gly Ser Ser Leu Thr Thr Leu Gin Pro 

Val Gin Phe 450 455 460 tec 

cag ccg ctg cac ccc tec tac cag cag ccg etc atg cca cct gtg 1440 Ser Gin Pro 

Leu His Pro Ser Tyr Gin Gin Pro Leu Met Pro Pro Val 465 470 
475 480 cag age cat gtg acc cag aac ccc ttc atg gec acc atg get 

cag ctg 1488 Gin Ser His Val Thr Gin Asn Pro Phe Met Ala Thr Met Ala Gin Leu 

485 490 495 cag age ccc cac gec etc tac age 

cac aag ccc gag gtg gee cag tac 1536 Gin Ser Pro His Ala Leu Tyr Ser His Lys 

Pro Glu Val Ala Gin Tyr 500 505 510 

acc cac acg ggc ctg etc ccg cag act atg etc ate acc gac acc acc 1584 Thr His 

Thr Gly Leu Leu Pro Gin Thr Met Leu He Thr Asp Thr Thr 515 
520 525 aac ctg age gee ctg gee age etc acg ccc acc 

aag cag gtc ttc acc 1632 Asn Leu Ser Ala Leu Ala Ser Leu Thr Pro Thr Lys Gin 

Val Phe Thr 530 535 540 tea 

gac act gag gee tec agt gag tec ggg ctt cac acg ccg gca tct 1680 Ser Asp Thr 

Glu Ala Ser Ser Glu Ser Gly Leu His Thr Pro Ala Ser 545 550 
555 560 cag gee acc acc etc cac ate ccc age cag gac cct gee ggc 
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ate cag 1728 Gin Ala Thr Thr Leu His He Pro Ser Gin Asp Pro Ala Gly He Gin 

565 570 575 cac ctg cag ccg gec cac egg etc 

age gee age ccc aca gtg tec tec 1776 His Leu Gin Pro Ala His Arg Leu Ser Ala 

Ser Pro Thr Val Ser Ser 580 585 590 

age age ctg gtg ctg tac cag age tea gac tec age aat ggc cag age 1824 Ser Ser 

Leu Val Leu Tyr Gin Ser Ser Asp Ser Ser Asn Gly Gin Ser 595 
600 605 cac ctg ctg cca tec aac cac age gtc ate gag 

acc ttc ate tec acc 1872 His Leu Leu Pro Ser Asn His Ser Val He Glu Thr Phe 

He Ser Thr 610 615 620 cag 

atg gee tct tec tec cag taa 1896 Gin Met Ala 

Ser Ser Ser Gin 625 630 

<210> 2 <211> 631 <212> PRT <213> Homo sapiens <400> 2 Met Val Ser Lys Leu Ser 
Gin Leu Gin Thr Glu Leu Leu Ala Ala Leu 15 10 
15 Leu Glu Ser Gly Leu Ser Lys Glu Ala Leu He Gin Ala Leu Gly Glu 20 
25 30 Pro Gly Pro Tyr Leu Leu Ala Gly Glu Gly Pro Leu Asp Lys Gly 

Glu 35 40 45 Ser Cys Gly Gly Gly Arg Gly 

Glu Leu Ala Glu Leu Pro Asn Gly Leu 50 55 60 

Gly Glu Thr Arg Gly Ser Glu Asp Glu Thr Asp Asp Asp Gly Glu Asp 65 
70 75 80 Phe Thr Pro Pro He Leu Lys Glu Leu Glu 

Asn Leu Ser Pro Glu Glu 85 90 95 

Ala Ala His Gin Lys Ala Val Val Glu Thr Leu Leu Gin Glu Asp Pro 100 
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105 110 Trp Arg Val Ala Lys Met Val Lys Ser Tyr Leu Gin Gin His Asn 

He 115 120 125 Pro Gin Arg Glu Val Val Asp 

Thr Thr Gly Leu Asn Gin Ser His Leu 130 135 140 

Ser Gin His Leu Asn Lys Gly Thr Pro Met Lys Thr Gin Lys Arg Ala 145 

150 155 160 Ala Leu Tyr Thr Trp Tyr Val Arg Lys Gin 

Arg Glu Val Ala Gin Gin 165 170 175 

Phe Thr His Ala Gly Gin Gly Gly Leu He Glu Glu Pro Thr Gly Asp 180 

185 190 Glu Leu Pro Thr Lys Lys Gly Arg Arg Asn Arg Phe Lys Trp Gly 

Pro 195 200 205 Ala Ser Gin Gin He Leu Phe 

Gin Ala Tyr Glu Arg Gin Lys Asn Pro 210 215 220 

Ser Lys Glu Glu Arg Glu Thr Leu Val Glu Glu Cys Asn Arg Ala Glu 225 

230 235 240 Cys He Gin Arg Gly Val Ser Pro Ser Gin 

Ala Gin Gly Leu Gly Ser 245 250 255 

Asn Leu Val Thr Glu Val Arg Val Tyr Asn Trp Phe Ala Asn Arg Arg 260 

265 270 Lys Glu Glu Ala Phe Arg His Lys Leu Ala Met Asp Thr Tyr Ser 

Gly 275 280 285 Pro Pro Pro Gly Pro Gly Pro 

Gly Pro Ala Leu Pro Ala His Ser Ser 290 295 300 

Pro Gly Leu Pro Pro Pro Ala Leu Ser Pro Ser Lys Val His Gly Val 305 

310 315 320 Arg Tyr Gly Gin Pro Ala Thr Ser Glu Thr 

Ala Glu Val Pro Ser Ser 325 330 335 

Ser Gly Gly Pro Leu Val Thr Val Ser Thr Pro Leu His Gin Val Ser 340 
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345 350 Pro Thr Gly Leu Glu Pro Ser His Ser Leu Leu Ser Thr Glu Ala 

Lys 355 360 365 Leu Val Ser Ala Ala Gly Gly 

Pro Leu Pro Pro Val Ser Thr Leu Thr 370 375 380 

Ala Leu His Ser Leu Glu Gin Thr Ser Pro Gly Leu Asn Gin Gin Pro 385 

390 395 400 Gin Asn Leu He Met Ala Ser Leu Pro Gly 

Val Met Thr lie Gly Pro 405 410 415 

Gly Glu Pro Ala Ser Leu Gly Pro Thr Phe Thr Asn Thr Gly Ala Ser 420 

425 430 Thr Leu Val He Gly Leu Ala Ser Thr Gin Ala Gin Ser Val Pro 

Val 435 440 445 He Asn Ser Met Gly Ser Ser 

Leu Thr Thr Leu Gin Pro Val Gin Phe 450 455 460 

Ser Gin Pro Leu His Pro Ser Tyr Gin Gin Pro Leu Met Pro Pro Val 465 

470 475 480 Gin Ser His Val Thr Gin Asn Pro Phe Met 

Ala Thr Met Ala Gin Leu 485 490 495 

Gin Ser Pro His Ala Leu Tyr Ser His Lys Pro Glu Val Ala Gin Tyr 500 

505 510 Thr His Thr Gly Leu Leu Pro Gin Thr Met Leu He Thr Asp Thr 

Thr 515 520 525 Asn Leu Ser Ala Leu Ala Ser 

Leu Thr Pro Thr Lys Gin Val Phe Thr 530 535 540 

Ser Asp Thr Glu Ala Ser Ser Glu Ser Gly Leu His Thr Pro Ala Ser 545 

550 555 560 Gin Ala Thr Thr Leu His He Pro Ser Gin 

Asp Pro Ala Gly He Gin 565 570 575 

His Leu Gin Pro Ala His Arg Leu Ser Ala Ser Pro Thr Val Ser Ser 580 
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585 590 Ser Ser Leu Val Leu Tyr Gin Ser Ser Asp Ser Ser Asn Gly Gin 

Ser ' 595 600 605 His Leu Leu Pro Ser Asn His 

Ser Val He Glu Thr Phe lie Ser Thr 610 615 620 

Gin Met Ala Ser Ser Ser Gin 625 630 <210> 3 <211> 93 <212> 

DNA <213> Homo sapiens <400> 3 gtaaggtcca ggcctgctgg ccctcccttg gcctgtgaca 
gagcccctca cccccacatc 60 ccccgggctc aggaggctgc tctgctcccc cag 

93 <210> 4 <211> 41 <212> DNA <213> Artificial Sequence <220> <223> 
sense primer for amplifying promoter of M0DY3 gene <400> 4 taatacgact cactataggg 
tggccgtgag catcctctgc c 41 <210> 5 <211> 39 <212> 

DNA <213> Artificial Sequence <220> <223> antisense primer for amplifying 
promoter of M0DY3 gene <400> 5 gtaaccctca ctaaagggac gtgggttgcg tttgcctgc 

39 <210> 6 <211> 40 <212> DNA <213> Artificial Sequence <220> <223> 
sense primer for amplifying exon 1 of M0DY3 gene <400> 6 taatacgact cactataggg 
cgtggccctg tggcagccga 40 <210> 7 <211> 40 <212> 
DNA <213> Artificial Sequence <220> <223> antisense primer for amplifying exon 

1 of M0DY3 gene <400> 7 gtaaccctca ctaaagggag ggctcgttag gagctgaggg 

40 <210> 8 <211> 42 <212> DNA <213> Artificial Sequence <220> <223> 
sense primer for amplifying exon 2 of M0DY3 gene <400> 8 taatacgact cactataggg 
cccttgctga gcagatcccg tc 42 <210> 9 <211> 40 <212> 
DNA <213> Artificial Sequence <220> <223> antisense primer for amplifying exon 

2 of M0DY3 gene <400> 9 gtaaccctca ctaaagggag ggatggtgaa gcttccagcc 
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40 <210> 10 <211> 40 <212> DNA <213> Artificial Sequence <220> <223> 
sense primer for amplifying exon 3 of M0DY3 gene <400> 10 taatacgact cactataggg 
gcaaggtcag gggaatggac 40 <210> 11 <211> 42 <212> 

DNA <213> Artificial Sequence <220> <223> ant i sense primer for amplifying 
exon 3 of M0DY3 gene <400> 11 gtaaccctca ctaaagggac gccgttgtac ctattgcact cc 
42 <210> 12 <211> 43 <212> DNA <213> Artificial Sequence <220> <223> 
sense primer for amplifying exon 4 of M0DY3 gene <400> 12 taatacgact cactataggg 
ggctcatggg tggctatttc tgc 43 <210> 13 <211> 42 <212> 

DNA <213> Artificial Sequence <220> <223> ant i sense primer for amplifying 
exon 4 of M0DY3 gene <400> 13 gtaaccctca ctaaagggac gtgtcccttg tccccacata cc 
42 <210> 14 <211> 42 <212> DNA <213> Artificial Sequence <220> <223> 
sense primer for amplifying exon 5 of M0DY3 gene <400> 14 taatacgact cactataggg 
tgctgaggca ggacactgct tc 42 <210> 15 <211> 42 <212> 

DNA <213> Artificial Sequence <220> <223> antisense primer for amplifying 
exon 5 of M0DY3 gene <400> 15 gtaaccctca ctaaagggat acaagcaagg acactcacca gc 
42 <210> 16 <211> 41 <212> DNA <213> Artificial Sequence <220> <223> 
sense primer for amplifying exon 6 of M0DY3 gene <400> 16 taatacgact cactataggg 
cccggacaca gcttggcttc c 41 <210> 17 <211> 42 <212> 

DNA <213> Artificial Sequence <220> <223> antisense primer for amplifying 
exon 6 of M0DY3 gene <400> 17 gtaaccctca ctaaagggaa tccccaccag cttaccgatg ac 
42 <210> 18 <211> 40 <212> DNA <213> Artificial Sequence <220> <223> 
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sense primer for amplifying exon 7 of M0DY3 gene <400> 18 taatacgact cactataggg 
caggcctggc ctccacgcag 40 <210> 19 <211> 40 <212> 

DNA <213> Artificial Sequence <220> <223> antisense primer for amplifying 
exon 7 of M0DY3 gene <400> 19 gtaaccctca ctaaagggag gggctctgca gctgagccat 
40 <210> 20 <211> 41 <212> DNA <213> Artificial Sequence <220> <223> 
sense primer for amplifying exon 8 and 9 of M0DY3 gene <400> 20 taatacgact 
cactataggg ggcccagtac acccacacgg g 41 <210> 21 <211> 

40 <212> DNA <213> Artificial Sequence <220> <223> antisense primer for 
amplifying exon 8 and 9 of M0DY3 gene <400> 21 gtaaccctca ctaaagggag ggcagggaca 
gtaagggagg 40 <210> 22 <211> 41 <212> DNA < 
213> Artificial Sequence <220> <223> sense primer for amplifying exon 10 of 
M0DY3 gene <400> 22 taatacgact cactataggg gccttgtttg cctctgcagt g 

41 <210> 23 <211> 41 <212> DNA <213> Artificial Sequence <220> <223> 
antisense primer for amplifying exon 10 of M0DY3 gene <400> 23 gtaaccctca 
ctaaagggag gccatctggg tggagatgaa g 41 
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